Numbers are in simulated cycles per second. PROTEUS chooses pseudo-randomly between two events with the same timestamp; such events are viewed as a race condition. Since the decision is pseudo-random it is deterministic, which ensures repeatability.
At the same time, changing the seed affects the outcome of the race conditions and thus leads to a different execution of the nondeterministic application.
6 Data Collection and Display PROTEUS also provides an integrated subsystem for data collection and display. PROTEUS' graphics capabilities make it simple to evaluate algorithms and architectures:
users can create graphs quickly that answer their questions and provide new insight.
The key is a simple but powerful graph language that specifies how to interpret the trace file. In addition to several predefine trace-file data types, users can define their own, which allows users to generate high-quality application-specific graphs in very little time. Typically, it takes only a few minutes to define a new data type and specify its interpretation using the graph language. In addition, nonintrusive monitoring supports both performance tuning and accurate data collection. The data collection and display tools give PROTEUS an unusual level of effectiveness -users can collect and display exactly the data they need. The support for user-defined data types and user-specified graphs provides full access to the insight available through simulation. The primary use of PROTEUS so far has been the design and implement ation of a p ort able parallel language and runtime system. It also has supported research on concurrent algorithms, synchronization, operating systems, and fault tolerance. This work shows that it is effect ive for real applications: one study involved over 3000 simulations of a 10,000-line application.
